THE PROBLEM OF PHAGOCYTIC ACTIVITY CHANGES IN LEUKOCYTES, IN VIVO, UNDER THE INFLUENCE OF PHYTOHEMAGGLUTININ OF PHASEOLUS VULGARIS by Boshnakova, E. G.
THE PROBLEM OF PHAGOCYTIC ACTIVITY CHANGES 
IN LEUKOCYTES, IN VIVO, UNDER THE INFLUENCE 
OF PHYTOHEMAGGLUTININ OF PHASEOLUS VULGARIS
E. G. Boshnakova
The demonstration of the stimulating action of phytohemagglutinin 
(PHA) upon phagocytosis in vitro (5), subsequently confirmed in vivo (2), 
warranted an extension of the research already initiated in this direction.
In the present work, we undertook the task to trace up the influence of 
PHA upon the dynamics of the phagocytic activity of leukocytes during 
repeated application «in vivo».
Method
The experiments were conducted on two groups of rabbits with average 
weight 2800 gr; each group consisting of 6 animals.
For the purpose, the preparation Phaseolosaxin was used (pure protein 
PHA of Phaseolus vulgaris, obtained by Tzoneva-Maneva — 6) dissolved 
in 0,85% solution of NaCl. The preparation was applied via i. v. injections, 
at dose 10 mg/kg body weigth, at concentration of the solution 10 mg/ml.
Killed bacterial suspension in physiological solution was employed, 
at density about 2000 millions microbial bodies/mi 11 i 1 iter. The suspension 
was prepared from 24-hour culture of the same Staphylococcus aureus strain,, 
grown over inclined agar1.
For determination of the phagocytic activity of leukocytes, the method 
of Wright and Douglas, as modified by Yalchanov (3), was resorted to. We 
poured in vidal test tubes at the moment of the experiment equal quanti-
ties of heparinised blood from each rabbit and of bacterial suspension. After 
keeping the test tubes in thermostat for 30 min at 37' C, smears were made, 
fixed in alcohol-ether and stained according to the Romanovski—Giemza 
method.
The opsono-phagocytic index X was adopted for expressing numerical 
value of the phagocytic reaction. The latter index was determined after 
counting 100 intact leukocytes in each single smear (the non-phagocytized 
cells included). For greater reliability of the experiment, four smears per 
animal were employed.
1 We wish to express our gratitude to prof. P. Panayotov, in charge of the Chair of 
Microbiology, and dr. A . Panayotova for their courtesy of making available the bacterial 
strain.
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In order to determine the mean value of leukocyte phagocytic activity 
in each rabbit in advance were performed four consecutive investigations 
at 7-day intervals. After this Phaseolosaxin was injected, four times at 
weekly intervals, to 4 rabbits of each group, and, after the first injection, 
desensitization was applied after the method of Bezredka. The opsono- 
phagocytic index was determined on the 24th and 48th hour and 7th day 
after every injection. The remaining two rabbits of each group were in-
vestigated as chronological controls, simultaneously with the experiment-
al animals.
In the second group of rabbits, the immune precipitation sera (IPS) 
were studied through microimmunoelectrophoresis after Graber and Bourtin 
(4), and the titer of the precipitation reaction IPS — PHa was recorded on 
the basis of Askoli's test (1), parallel to the leukocyte phagocytic activity 
determination. IPS was titrated on the seventh post-injection day accord-
ing to assending dilutions of PHA, at 30 mg/'ml starting solution.
Results and Discussion
The results of the experiment are illustrated in Figure 1 and 2 and Fi-
gure 3 and 4.
Figure 1 illustrates the dynamics of the phagocytic activity of leuko-
cytes over the entire period of investigation in one of the experimental
Fig. 1. Dinamics of leukocyte phagocytic acvity in 
one of the PHA-injected rabbits. On the abscissa — 
days after injection of the preparation; on the ordina-
te — absolute value of opsono-phagocytic index X. The 
arrows indicate the moment of PHA injection.
rabbits (No. 2 of group I). The wavy pattern of the curve with peaks 24—48 
hours after the injection of the preparation and the return to the starting 
level within a week are worth of note. After the third injection, the value 
of X does not return to its starting level.
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Since the data concerning all PHa-injected rabbits of both groups, are 
similar, they were summarized and submitted in a common graphical ex-
pression (Fig. 2). The peak phagocytic activity in PHA-injected rabbits 
is reached within 48 hours after the first injection — 283% (in reckoning 
the percentage values of phagocytic activity of leukocytes, the control data 
are accepted as 100%). The phago-
cytic activity peaks, following each 
consecutive injection, show a gra-
dual lowering, but nevertheless, 
even, after the fourth injection the 
difference between X for the con-
trol and experimental animals is 
still rather substantial. Subsequent 
to the third injection, the value 
of phagocytic activity fails to re-
turn to its starting level and re-
mains permanently increased. The 
reliability of the differences be-
tween X for the experimental and 
control animals was verified by the 
t criterion, at t =3,17 (p>0,01).
The reading of Askoli’s test, in 
all cases, showed a positive precipi-
tation reaction between the non- 
immune rabbit’s sera and PHA 
(at concentration of the latter equal 
to 30 mg/ml). In the course of ex-
perimentation, only in two of the 
rabbits injected with PHA (No. 2 
and 3), the precipitation titer increased to 1:10 (in rabbit No. 2 — after the 
second, and in rabbit No. 3 — after the third injection) and remained at 
the same level till the end of the experiment. In the remainder, the titer 
was maintained unaltered.
The results of microimmunoelectrophoresis are presented in Figures 1 
and 2. The non-immune-rabbit sera produced at the junction with PHA a 
broad, fairly outlined precipitation line (Fig. 3). After the second and third 
injection, regardless of the low precipitation titer, the number of precipi-
tation lines in two of the rabbits (No. 1 and 2) was increased to 3 and 6 res-
pectively (Fig. 4). The antigenic similarity between PHA and some bacte-
ria, established by Tzoneva-Maneva and associates (7), was corroborated 
in our experiment by the formation of a common precipitation line between 
the IPS in rabbit No. 2 (after the third injection) and the antigen of Sta-
phylococcus aureus (Fig. 4).
According to our observations, the tolerability of the preparation (both 
immediate and late) is good. Anyway, it should be stressed that in some 
of the PHA-injected rabbits (No. 4 and 5, group I), after the third inject-
ion, isolated degenerated segmentonuclear leukocytes and anticytosis were 
noted.
Conclusion can be made on the ground of the data obtained, that the 
repeated i. v. injection of PHA, at determined concentration, stimulates
Fig. 2. Summarized curve of phagocytic ac-
tivity of PHA-injected rabbits (1), compared 
to the respective curve of the controls (2). 
Owing to intercurrent diseases after the third 
injection, 1 control and 2 experimental rab-
bits died. In the graphical expression, after 
the moment indicated, the data are included 
accordingly for 3 (of the controls) and for 
10 (of the experimental group) animals.
46 E. G. Boshnakova
“the phagocytic activity of the investigated animals. Moreover, the phago-
cytic activity reaches its highest values within the 48th hour after conse-
cutive injection, and on the 7th day it is normalized. After the third inject-
ion, the phagocytic activity remains moderately increased.
Fig. 3. Scheme of the IPS immunoelectrophoregram 
in rabbit 4 (microimmunoelectrophoresis on agar gel, 
veronal puffer at pH 8,6, 250, 150 A, duration 6 hours, 
staining — amido-black)
/  — antigen of Staphylococcus aureus; 2 — PHA;
I — non-immune serum; I I  —  IPS after  the  first Injection.
The manifestation of the cellular and humoral mechanism of immunity 
is of particular interest on the background of the phagocytosis stimulation 
observed, that is, the interaction between non-specific and specific defense 
of the organism.
The initial sharp rise of leukocyte phagocytic activity, within the first 
24—48 hours after the application of PHA, is considered as manifestation 
of the non-specific stimulation of phagocytic process under the immediate 
PHA effect, expected upon phagocytizing cells.
In repeated PHA application, similar to our experimental setting, 
4here is no doubt that humoral factors too interfere in the complex
r
E
Fig. 4. Scheme of the immunoelectrophoregram of IPS 
in rabbit 2 (the electrophoresis data are submitted in 
Fig. 1)
I — antigen of Staphylococcus aureus; 2 — PHA 
I — IPS after the third  injection; / /  — IPS after  the fourth 
injection.
immunologic process, as an expression of the specific defense capacity of 
the organism. The strongly pronounced antigenic qualities of PHA justify 
an assumption of this kind (9). The immune response of the organism by 
way of precipitin production during intravenous PHA injection in rabbits 
has been proved by Marshal (8), Tzoneva-Maneva (9) and others and now 
it is further corroborated by our experiment herein reported. Although the 
precipitation titer remains unaltered till the end of the experiment, the 
results of the microimmunoelectrophoresis reveal qualitative changes of
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IPS, manifested by augmentation of number of precipitation lines. The 
IPS qualitative changes in rabbit No. 2 fully comply with the rather sub-
stantial rise of phagocytic activity of the leukocytes, reaching 193% on the 
48th hour after the third injection. The latter finding warrants the assump-
tion that the stabilization of the increased phagocytic activity and its main-
tenance at a virtually constant level after repeated PHA applications 
proves also for the intererence of humoral factors as an expression of speci-
fic influencing of the phagocytic process.
R E F E R E N C E S
1. А в е р к и н а ,  P. Ф. Реакция кольцепреципнтации в Лабораторная иммуно-
логия, ред. О. Е. Вязов, «Медицина», М., 355, 1967.
2. Б о ш и а к о в а, Е. Г. Към въпроса за стимулиращото действие на фитохем-
аглутинина от Phaseolus vulgaris върху фагоцитозата in vivo. Год. Научни тру-
дове ВМИ  — Варна, 1968 (под печат).
3. В ъ л ч а и о в, X. В. Им . бпол. ч-т  БАН ,  1950, 1, 364.
4. Г р а б а р, П., П. Б у р т з  н. Иммунозлектрофоретический анализ, М., 1963,
206.
5. Ц о н е в а - М а н е в а, М. Т., Е. Г. Б о ш н а к о в а .  Год. Научни Тр.
ВМИ  — Варна, V, 1966, 3, 41.
6. Ц о н е в а - М а и е в а, М. Т. Год. Научни Тр. ВМИ  — Варна, II, 1962,
7. Ц о н е в а - М а н е в а ,  М. Т. ,  П.  П а н а й о т о в ,  Е.  Г. Б о ш н а к о в а .
Антигенна общност между фитохемоаглутинпиа от Phaseolus vulgaris и някои 
бактерии и вируси. Год. Научни Тр . ВМИ  — Варна, 1968 (под печат).
8. M a r s h a l l ,  W. Н., L. С. N о r i n s. Aust. J . exp. Biol. Sci„  1965, 43, 213.
9. T z o n e v a - M a n e v a ,  M. T. Scripta scientifica medico, IV, 1965, II, 1.
K ВОПРОСУ ОБ ИЗМЕНЕНИЯХ В ФАГОЦИТАРНОЙ 
АКТИВНОСТИ ЛЕЙКОЦИТОВ IN VIVO ПОД ВОЗДЕЙСТВИЕМ 
ФИТОГЕМАГГЛЮТИНИНА ИЗ PHASEOLUS VULGARIS
Е. Г. Бошнакова 
Р Е З ЮМЕ
Фитогемагглютинин (ФГА), примененнмй несколькократио внутривенно у кро- 
ликов, оказьтает стимулирующее действие на фагоцитарную активность лейкоцитов 
из периферической крови опмтних животних. Наблюдаемое явление согласуется с 
качественньши изменениями в иммунннх преципитационнмх сиворотках зтих живот- 
нмх, внражающимися в увеличении числа преципитационинх линий.
Задержка повмшенной фагоцитарной активности почти на одном постоянном уровне 
после несколькократного применення ФГА объясняется вмешательством гуморальнмх 
факторов — виражением специфического воздействня на процесс фагоцитоза.
